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We present preliminary measurements of the inclusive jet and the dijet cross sections in p̄p col-
lisions at a center-of-mass energy

√
s = 1.96TeV. Jets are reconstructed using an iterative cone

algorithm with radius Rcone = 0.7. The data were acquired using the DØ detector during 2002 and
2003 and correspond to an integrated luminosity of L 140 pb−1. Results from next-to-leading
order perturbative QCD calculations are compared to the cross section measurements.
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Hadronic jet production with large transverse momentum (pT ) provides useful tests of perturbative QCD (pQCD)
calculations. The inclusive jet and the dijet cross sections at large pT or large invariant dijet mass (Mjj) are directly
sensitive to the strong coupling constant (αs) and parton density functions (PDFs). Furthermore, potential deviations
from the theoretical predictions at high pT or Mjj, not explained by PDFs or αs, may indicate new physics beyond
the Standard Model.
We present preliminary measurements of the inclusive jet and dijet cross sections at

√
s = 1.96TeV, based on

a sample corresponding to an integrated luminosity of L 140 pb−1. Data were acquired with the upgraded DØ
detector [1] in Run II of the Fermilab Tevatron. Events used in this analysis were triggered by single jet triggers,
based on energy deposited in calorimeter towers. Data selection was based on run quality, event properties, and jet
quality criteria.
Jets were defined by the “Run II cone algorithm” [2] which combines particles within a cone of radius Rcone = 0.7

in rapidity, y, and azimuth, φ, around the cone axis. For data, calorimeter towers were combined into jets in the
“E-scheme” (adding the four-vectors). This procedure was iterated until the solution stabilized. The four-vectors all
towers were used as seeds in the first stage of the iterative procedure. The algorithm was re-run using the midpoints
between pairs of jets as additional seeds (this makes the procedure infrared safe). Jets with overlapping cones were
merged if the overlap area contained more than 50% of the pT from the lower pT jet, otherwise the particles in the
overlap region were assigned to the nearest jet.
Data were corrected for the jet energy scale, selection efficiencies, and for migrations due to pT or Mjj resolution.

The jet energy scale was determined by minimizing the missing transverse energy in photon plus jet events. Spectra
in pT and Mjj were fit, in an iterative procedure, with parameterized ansatz functions and smeared with resolutions
determined from data. Ratios of the original to the smeared ansatz functions were used to correct the data for
migration effects. The highest pT event in the data sample had pT = 616GeV/c and Mjj = 1206GeV/c2 and is
displayed in Fig. 1 (see also Table I).

first jet second jet
pT = 616GeV/c pT = 557GeV/c
yjet = −0.19 yjet = 0.25
φjet = 0.65 φjet = 3.78

Mjj = 1206GeV/c
2

TABLE I: The quantities of the two leading jets in the event containing the highest jet pT and invariant dijet mass, displayed
in Fig. 1.

Both cross sections were measured in the central rapidity region, |yjet| < 0.5. The inclusive jet cross section is also
presented for the forward region, 1.5 < |yjet| < 2.4. The largest experimental uncertainty is due to the jet energy scale.
Especially at highest pT or Mjj (where the cross section is falling most steeply) these uncertainties become very large.
Further contributions are from the efficiencies in the data selection, from trigger efficiencies, from uncertainties in the
unsmearing procedure and from the determination of the jet pT resolution. In addition, the luminosity measurement
has an uncertainty of 6.5%.
Results are shown in Figs. 2 to 6. Fig. 2 shows the inclusive jet cross section as a function of pT in three rapidity

bins. Data are shown with statistical errors only. The jet cross section at large yjet falls more steeply towards high
pT . The same distributions are displayed in Fig. 3, but with shaded bands indicating the systematic experimental
uncertainties. These are dominated by the jet energy scale uncertainty. The dijet cross section is presented in Fig. 5.
Next-to-leading order (NLO) pQCD calculations are compared to the data in Figs. 2 to 6. The NLO calculations

were computed using the program Jetrad [3]. The renormalization and factorization scales were set to half the
leading jet pT , µr = µf = 0.5 p

max
T . We used the CTEQ6M [4] parameterization of the PDFs and αs(MZ) = 0.118.

The maximum distance of particles within a jet was limited to Rsep ·Rcone with Rsep = 1.3 [5]. The ratio of data over
theory is shown in Fig. 4. Uncertainties in the NLO calculations due to the PDF uncertainties are indicated by the
grey bands; the experimental uncertainties are displayed as red lines. The latter increase with pT , especially at large
rapidities. Theory has good agreement with data given the large uncertainties.
We measured the inclusive jet and dijet cross sections in p̄p collisions at

√
s = 1.96TeV based on a data sample

corresponding to L 140 pb−1. The measurement of the dijet cross section was presented for |yjet| < 0.5 while the
measurement of the inclusive jet cross section was extended to the larger rapidities. The data are well described by
NLO pQCD throughout the whole kinematic region.
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FIG. 1: Event 67972991 in Run 178796 had the highest observed invariant dijet mass (Mjj = 1206GeV/c2) in the central
rapidity region, |yjet| < 0.5. This is also the event with the highest jet pT in the inclusive jet cross section measurement
(pT 1 = 616GeV/c). Shown is the view in pseudorapidity and azimuth (top) and the RZ-view (bottom left) and the XY-view
(bottom right).



4

 [GeV/c]Tp
100 200 300 400 500 600

  [
p

b
 / 

(G
eV

/c
)]

〉 
T

 / 
d

p
σ

 d〈

10
-3

10
-2

10
-1

1

10

10
2

10
3

|y| < 0.5

1.5 < |y| < 2.0

2.0 < |y| < 2.4

NLO (JETRAD) CTEQ6M
max
T = 0.5 pRµ = Fµ=1.3,  sep R

 Run II preliminaryOD

-1 = 143 pbintL

=1.96TeVs

 data ,  Cone R=0.7OD

FIG. 2: The inclusive jet cross section, measured in different ranges of the jet rapidity (with statistical errors only). NLO
pQCD calculations are overlayed on the data.
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FIG. 3: The inclusive jet cross section, measured in different ranges of the jet rapidity. NLO pQCD calculations are overlayed
on the data.
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FIG. 4: The ratio of the measured inclusive jet cross section and the NLO pQCD calculations in three ranges of the jet rapidity.
The experimental systematic uncertainties are displayed by the lines. The theoretical uncertainties due to the PDFs are shown
as a grey band.
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FIG. 5: The dijet cross section, measured at central rapidities. NLO pQCD calculations are overlaid on the data.
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FIG. 6: The ratio of the measured dijet cross section, and the NLO pQCD calculations. The experimental systematic uncer-
tainties are displayed by the dashed lines. The theoretical uncertainties due to the PDFs are shown as a grey band.


